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ABSTRACT

Pulmonary thromboembolism is a very rare event in children, but the mortality rate is reported to be approxi-
mately 10%. The majority of children with thromboemboli have multiple risk factors, such as a catheter-related
thrombosis, an infection, and a congenital prothrombotic disorder. Hypereosinophilia is very rarely associated
with pulmonary emboli in adults; however, this condition has not been reported in children. We present a 12-
year-old boy who had a pulmonary thromboembolism and deep vein thrombosis associated with hypereosino-
philia and thrombocytopenia. The thromboembolism was managed with anticoagulant therapy and the hypereo-
sinophilia resolved spontaneously. (Korean Circ J 2009;39:382-385)
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Introduction

Venous thromboembolism (VTE) is a term that en-
compasses deep vein thrombosis (DVT) and pulmon-
ary embolism (PE). An evaluation of the National Hos-
pital Discharge Survey and census date for VTE in the
United States reported an annual incidence of 0.49
per 10,000, with peak rates in the neonatal period and
adolescence.”” The majority of children with VTE have
multiple risk factors for thromboembolic disease at pre-
sentation, such as catheter-related thrombosis, infection,
and congenital prothrombotic disorders.” A PE is a very
rare event in children, but the mortality rate is reported
to be approximately 10%.? Hypereosinophilia is rarely
associated with a PE in adults; however, this condition
has not been reported in children. We present a case
of a pulmonary thromboembolism and DVT associated
with hypereosinophilia.

Case

A 12-year-old boy was admitted to the hospital 10
days after the onset of cough, blood-tinged sputum,
fever, right flank pain, and non-specific bilateral knee
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pain. Two weeks prior to admission, the patient went
on a 10 hour automobile trip and ate raw fish. He
showed symptoms and signs of pneumonia. On the la-
boratory examination, he had leukocytosis with eosi-
nophilia (peak ratio, 35%), thrombocytopenia (mini-
mum, 33,000/mm’), and an elevated C-reactive pro-
tein concentration (15.5 mg/dL). He was treated with
antibiotics at a local hospital, but the symptoms did not
remit. He was transferred to our institute for persistent
symptoms and newly found signs of pulmonary hyper-
tension on echocardiogram {trivial tricuspid valve re-
gurgitation (TR) with a velocity of 3.2 m/sec}). On ad-
mission, he had a persistent cough and blood-tinged
sputum. On physical examination, he had tachycardia
(100 beats per minute), tachypnea (39 breaths per
minute), and rales in the right lung field. He did not
have cyanosis of the lips. The biochemical profile on
admission was as follows: hemoglobin, 9.9 g/dL; white
blood cell (WBC) count, 19,080/mm’ with 32.8% eo-
sinophils; platelet count, 64,000/mm?’; erythrocyte se-
dimentation rate, 6 mm/hr; and C-reactive protein,
9.2 mg/dL. A coagulation assay revealed a slightly pro-
longed prothrombin time and activated partial throm-
boplastin time and elevated fibrinogen (PT INR, 1.33;
aPTT, 46.5 sec; and fibrinogen, 585 mg/dL). A chest
X-ray demonstrated right lower lung field haziness (Fig.
1). An echocardiogram showed probable mild pulmo-
nary hypertension with trivial TR (velocity, 3 m/sec),
but there were no other abnormal findings. The myo-
cardial thickness and both systolic and diastolic func-



tion of the ventricles were within normal limits. An
electrocardiogram was unremarkable. A chest compu-
terized tomography (CT) scan showed PE in the right
upper and lower lobar pulmonary arteries and the left
lower lobar pulmonary artery. A pulmonary infarction
was demonstrated in the right lower lobe on the chest
CT scan (Fig. 2A and B). A CT angiography showed a
DVT in the left mid-femoral-to-popliteal and posterior
tibial veins (Fig. 2C). A diffuse decrease in perfusion in
the right lung and a focal decrease in perfusion in the su-
perior segment of the left lower lung were confirmed by
lung perfusion scan (right : left=40 : 60) (Fig. 3). Bone
marrow aspiration showed high ratios of eosinophils
to leukocytes with normal maturation. The marrow bl-
asts were not increased. The patient showed no evid-
ence of allergic disease and parasitic infection for the
elevated eosinophil count in the peripheral blood and
bone marrow. Other known causes of eosinophilia were
not identified. These data led us to diagnose primary
hypereosinophlia. However, there was no other end or-
gan dysfunction which might be associated with hy-
pereosinophlic syndrome. We also failed to find any
other specific cause of hypercoagulation (antithrombin
[T activity, 91%; protein C, 75%; protein S, 82%; and

Fig. 1. Chest radiograph on admission. Chest radiography showed
right lower lung haziness mimicking lobar pneumonia.
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homocysteine, 6.5 #mol/L). Antinuclear antibody, an-
ticardiolipin antibody, and lupus anticoagulant levels
were all either negative or within the normal range.

After diagnosis of a PE, he was initially treated with
heparin (50 U/kg bolus followed by 17 U/kg/hr), then
low-molecular-weight heparin (1 mg/kg/dose q 12 hours)
for 1 month. The heparin was gradually switched to
warfarin. The fever and cough subsided 10 days after
admission. One week after admission, the platelet count
dropped to 38,000/mm’.

On the 14th day after admission, the peripheral eosi-
nophil count increased to 53.4% of the WBC (17,250/
mm’; total eosinophil count, 9,210/xL). In 1 month,
the eosinophilia and thrombocytopenia resolved spon-
taneously. His general condition gradually improved
with the concomitant resolution of the pulmonary th-
romboembolism and pulmonary hypertension. The pa-
tient was discharged 1 month after admission on war-
farin, which was adjusted to a PT INR of 2.0.

Eosinophilia was observed for a total of 2 months.
Based on Doppler sonography, the thrombus in the
lower extremity had resolved by 3 months. He took
warfarin for 9 months and an anti-platelet medication
(aspirin) for >1 year without any other complications.
Fifteen months after admission, the peripheral blood
examination revealed the following findings: hemoglo-
bin, 14.8 g/dL; WBC count, 5,920/mm’ with 4.2% eo-
sinophils; and platelet count, 230,000/mm’. While re-
maining on aspirin, he had no specific symptoms on
evaluation in the outpatient clinic (Fig. 4).

Fig. 3. Lung perfusion scan on admission. Lung perfusion scan
revealed a diffuse decrease in perfusion in the right lung and a
focal decrease in perfusion in the superior segment of the left lo-
wer lung (right : left=40 : 60). A: anterior view. B: posterior view.

Fig. 2. Computed tomography with angiography on admission. A and B: contrast-enhanced CT angiography showed filling defects (ar-
rows) in right upper lobar pulmonary artery (A) and both lower lobar pulmonary arteries (B) which represent pulmonary thromboem-
bolism. There is a wedge-shaped peripheral consolidation with a central lucency in the right lower lobe which represents a pulmonary in-
farction. C: indirect CT venography showed a filling defect (arrow) in the left femoral vein which represents deep vein thrombosis.
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Fig. 4. The hematologic profiles. A: in the hospital, marked eosinophilia and thrombocytopenia were noted with thromboembolic ph-
enomena. B: after discharge, the eosinophila resolved spontaneously. WBC: white blood cell.

Discussion

A PE occurs when a segment of a thrombus within
the deep venous system detaches from the vessel, goes
to the lungs, and lodges in the pulmonary arteries. The
pelvic and deep veins of the lower extremities are a com-
mon source of PE.” In 1856, Rudolf Virchow identi-
fied predisposing thrombotic factors, which include
blood stasis, endothelial injury of the vein, and altera-
tion in blood coagulability. A VTE is a multifactorial
disease involving both genetic and circumstantial risk
factors. Mutations in the genes for anticoagulant pro-
teins, such as antithrombin, protein C, and protein S
are important risk factors. Factor V Leiden and proth-
rombin G20210A mutations are mild congenital th-
rombophilia traits. Circumstantial factors include in-
creasing age, immobilization, surgery, pregnancy, oral
contraceptives, hormone replacement, and inflamma-
tory conditions.”® The thrombotic events occur when
one or more of the circumstantial risk factors occur to-
gether. Genetic risk factors also predispose to a hyper-
coagulable state.

In this report, the patient had a high percentage of
eosinophils at the onset of the thromboembolism. Hy-
percoagulation as a result of hypereosinophilia has pre-
viously been reported,” but the mechanism remains po-
orly understood. Previous studies have demonstrated
that eosinophils release toxic cationic proteins, which
include eosinophil cationic protein, eosinophil-derived
neurotoxin, major basic protein, eosinophil peroxidase,
and platelet-activating factor.” These granular proteins
may promote platelet activation and coagulation, which
inhibit the anticoagulation activity of thrombomodu-
lin.” In the patient presenting with peripheral blood
eosinophilia, reactive causes should be investigated first,
including parasitic infections, allergic disorders, ma-
lignancies, and collagen vascular disease. The patient
in this report had a history of eating raw fish, but we
did not find evidence of a parasitic infection; all the

other conditions were excluded. If eosinophilia persists
with an unknown etiology, the diagnosis of hypereosi-
nophilic syndrome should be considered. Hypereosi-
nophilic syndrome is defined as an eosinophil count
>1,500/4L that is sustained for >6 months without
any other clear cause.'” This patient had transient eo-
sinophilia and recovered spontaneously, although the
actual onset of eosinophilia was not identified. There
may be other unidentified underlying causes for eosi-
nophilia.

This patient had no typical symptoms and signs of a
DVT. The symptoms, chest radiograph findings, and
blood analysis mimicked a pneumonia. A PE may show
non-specific signs and symptoms or no symptoms, al-
though it can be fatal. Especially in the pediatric age
group, the diagnosis of a PE may be delayed longer than
in the adult age group. A chest CT is useful for diagno-
sis of a pulmonary thromboembolism. Pulmonary an-
giography has been the gold standard for diagnosing a
PE, but it is more invasive and time-consuming than a
CT. A lung perfusion scan and cardiac echocardiogra-
phy are also helpful.

The treatment of a VTE in hemodynamically stable
patients is anticoagulation, while thrombolytic therapy
is indicated in massive iliofemoral DVT and PE with
hemodynamic instability. The echocardiographic evid-
ence of right ventricular dysfunction can be helpful in
determining whether or not a patient needs thrombo-
Iytic therapy.'” The duration of therapy should be de-
cided by causes and underlying conditions.

In conclusion, we have presented a case of a pulmo-
nary thromboembolism which was accompanied by id-
iopathic hypereosinophila in a child.
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